The electric power system is water-intensive, which aggravates the water scarcity of China. Deeper understanding of the role of electric transmission systems coupling with virtual water flows is critical for sustainable development of China. In this study, the flux and direction of virtual water within power system were firstly analyzed. Water scarcity index (WSI) was also incorporated to evaluate the virtual scarce water flows. Then, we calculated the hybrid electricity flux by multiplying electricity flux with its proportion of total electricity consumption to elucidate the significance of flux on the node's electricity supply. Finally, we studied the virtual scarce water flow network and hybrid electricity flux network via throughflow analysis to shed light on the nexus within the power system. The results show that electricity inflows bring in 27.99 GL of virtual scarce water concurrent with 10.865 TW h of electricity, and 47.47 GL of virtual scarce water concurrent with 15.072 TW h of electricity into the north and central regions of China. It can be concluded that a large volume of virtual scarce water (16.3 GL) is transferred via the electric power system, mainly from inland areas to coastal areas, which is roughly the opposite of the distribution of China's water resources. By doing this, we aim to evaluate the energy-water nexus rate in the electricity power system to balance the tradeoff between electricity supply and the regional inequity of water resources.
Introduction
The electric power system is a water-intensive sector, which is one of the largest water consumers in China apart from agriculture [1] [2] . Indeed, 79% of total freshwater withdrawal and 47% of water consumption of energy production in China 2007 were attributed to the electricity generation [3] . The electricity sector has been a contributor to water scarcity, particularly in Northern China [4] .
Substantial increases in power generation capacity will further exacerbate the current water shortage [5-6]. There will be a large increase in water use for the electric power sector, which could have serious consequences for water-scarce locations of the country [7] [8] . In terms of water scarcity, existing power plants have to either shutdown due to lack of water, or continue to operate and risk exacerbating water shortages [4, 6, 7, 9] . Several studies have investigated the water-energy nexus in the electricity power sector by accounting the water demand for electricity system. For example, Liu et. al. estimated future state-level electricity generation and consumption and associated water withdrawals and consumption under a set of seven scenarios [9] . Feeley et. al. outlined the freshwater withdrawal and consumption rates for various thermoelectric power generating types and then estimated the potential benefits of Innovations for Existing Plants program technologies at both the national and regional levels in the year 2030 [6] . Also, the virtual water embodied in electric power system had been widely studied by analysing the flux and direction of virtual water and virtual scarce water within power system based on transmissionconsumption water intensity [3] .
The electric transmission systems can optimize the available resources and ensure the reliable and proper operation of the electric power system to guarantee energy supply [10] . By transferring the electricity from energy-rich to the energy-scarce regions, the electric transmission systems are also reallocating the water resources due to virtual water flows embodied in the electricity flux. However, when balancing the uneven distribution of regional energy resources, the regional inequity of water resources may be exacerbated [7] . Especially, it can exacerbate the water inequity by transferring the virtual water from water-scarce to water-rich regions. Thus, in-depth understanding of the water use coupled with power transmission is essential to improve water resource management in various areas of China [9] .
In this paper, we address the water-energy nexus for electric power system in China, focusing on "water for energy", "virtual water" and "virtual scarce water". TCWI in the electric power system was defined to transform electricity flows into virtual water flows. Then, we evaluated the significance of electricity flux on energy supply system based on the proportion of electricity flux in the total electricity consumption. Finally, we tried to balance the energy and water in the electricity flux by balancing virtual scarce water and energy supply.
